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Description 



BICYCLE USER INFORMATION 
APPARATUS 

Background of Invention 

[0001] The present invention is directed to bicycles and, more 
particularly, to an apparatus for processing and sharing 
information relevant to a bicycle user. 

[0002] Bicycles are not limited just to practical uses. Bicycles of- 
ten are used in competitive sports as well as in group 
recreation. Cycle computers commonly are installed on 
such bicycles, wherein the cycle computer receives signals 
from various sensors disposed on a bicycle and then cal- 
culates and displays information such as bicycling speed, 
distance traveled and the like. Unfortunately, such infor- 
mation usually is available only to the individual cyclist 
through his or her own cycle computer. Furthermore, in- 
formation that may be useful to many cyclists such as in- 
formation relating to bicycle components, the location of 
repair shops, characteristics of other riders and the like, is 



sometimes acquired through magazines and other 

sources, but not always in a manner that is easily shared 

among a group. 
Summary of Invention 

[0003] The present invention is directed to various features of an 
apparatus for processing and sharing information relevant 
to a bicycle user. In one embodiment, a bicycle user infor- 
mation apparatus comprises an information receiver that 
receives information corresponding to the bicycle user 
through the Internet; and an administration control unit 
that manages the information received through the infor- 
mation receiver and enables external access to the man- 
aged information in response to predetermined criteria. 
The administration control unit includes a user registra- 
tion unit that registers identifying information corre- 
sponding to the bicycle user. In another embodiment, a 
bicycle computer comprises a control unit structured to be 
mounted to a bicycle; a memory card that stores data in- 
cluding data received through the data receiver, wherein 
the memory card is detachably coupled to the control 
unit; and a display unit that displays information corre- 
sponding to data received through the data receiver. In 
another embodiment, a bicycle computer comprises a 



control unit structured to be mounted to a bicycle; a 
search signal transmitter that wirelessly transmits a 
search signal; a search signal receiver that receives a 
wirelessly transmitted search signal; and a notifying unit 
that notifies of the receipt of the wirelessly transmitted 
search signal. In still another embodiment, a bicycle com- 
puter comprises a control unit structured to be mounted 
to a bicycle; a location information detecting unit that de- 
tects information corresponding to a current location of 
the computer; a location information transmitter that 
transmits information corresponding to the current loca- 
tion of the bicycle; and a location information receiver 
that receives information corresponding to a current loca- 
tion of another bicycle. 
[0004] Additional inventive features will become apparent from 
the description below, and such features alone or in com- 
bination with the above features may form the basis of 
further inventions as recited in the claims and their equiv- 
alents. 

Brief Description of Drawings 

[0005] pig. 1 is a block diagram of a particular embodiment of a 

bicycle user information apparatus; 
[0006] pig. 2 is a block diagram of a particular embodiment of a 



bicycle computer; 

[0007] pig. 3 is a flow chart of a particular embodiment of an al- 
gorithm used in the bicycle user information apparatus; 

[0008] pig. 4 is a block diagram of another embodiment of a bi- 
cycle user information apparatus; 

[0009] Fig. 5 is a block diagram of another embodiment of a bi- 
cycle computer; 

[0010] Fig. 6 is a flow chart of a particular embodiment of an al- 
gorithm used in a user-to-user bicycle user information 
apparatus; and 

[0011] Fig. 7 is a flow chart of another embodiment of an algo- 
rithm used in a user-to-user bicycle user information ap- 
paratus. 
Detailed Description 

[0012] Fig. 1 is a block diagram of a particular embodiment of a 
bicycle user information apparatus. In general, the appa- 
ratus comprises an administration control unit in the form 
of an administration server 1 and a plurality cycle com- 
puters 2 interconnected via the Internet, wherein each cy- 
cle computer 2 typically is associated with a bicycle user 
such as a bicycle rider. Bicycle users are registered on the 
administration server 1, and information relating to cy- 
cling history or the like, which may be obtained from cycle 



computers 2 or from some other means, is administered 
by administration server 1. Administration server 1 also 
enables information of various kinds to be delivered to re- 
questers such as registered bicycle users. Such informa- 
tion may be downloaded to one or more of the plurality of 
cycle computers 2 either conditionally or unconditionally. 
[0013] Administration server 1 displays web pages over the In- 
ternet 3 and communicates with users through such web 
pages. Administration server 1 comprises a communica- 
tions control unit 5, various databases 6, and an adminis- 
tration control unit 7 that sends and receives information 
to and from databases 6, sends and receives information 
to and from communications control unit 5, and processes 
data. 

[0014] Databases 6 include a user registration database 6a, a 

user information database 6b, a ranking database 6c, and 
a geographical area information database 6d. Information 
identifying registered users is stored in user registration 
database 6a, and personal information such as cycling 
history data for individual registered users, bicycle com- 
ponents associated with the user, and so on, may be 
stored in user information database 6b. This means that 
user information need not be permanently stored in the 



user"s cycle computer, thus making it possible to manu- 
facture the cycle computer inexpensively with smaller ca- 
pacity. Furthermore, a bicycle or component manufacturer 
may use the information stored in user information 
database 6b (if desired by the user) to provide better cus- 
tomer service. Cyclists also may share information among 
themselves, thus enhancing the group experience. 

[0015] Ranking information may be stored on a per-item basis 
for registered users (e.g. cycling distance, cycling time, 
etc.) in ranking database 6c, and geographical area infor- 
mation (e.g., weather information, transportation timeta- 
bles, restaurant or bike shop information, etc.), which 
users may or may not have requested in the past, is 
stored in geographical area information database 6d. The 
information stored in geographical area information 
database 6d may be data that has been downloaded from 
various web pages and processed. 

[0016] Administration control unit 7 includes a user registration 
unit 7a that registers users of the apparatus, a mail server 
7b that sends and receives mail through the communica- 
tions control unit 5 (typically to and from registered 
users), a training plan unit 7c that develops a training plan 
for a bicycle user (typically based on rider history data), a 



rank processing unit 7d that provides ranking information 
for characteristics of the users, a location processing unit 
7e that processes current location information for the 
users, and an information delivery unit 7f that manages 
the delivery of information to a requesting user, such as a 
registered bicycle user. Information delivering unit 7f also 
can be used to calculate or process desired information. 
This relieves cycle computer 2 of the burden of calculating 
or processing such information itself. The units and mod- 
ules described herein may be implemented through soft- 
ware, firmware, etc. 

[0017] Training plan unit 7c may process a user"s personal infor- 
mation stored in user information database 6b, for exam- 
ple, to develop training plans tailored for individual users. 
For example, body weight, height, percentage of body fat, 
etc. may be stored in user information database 6b, and 
training plan unit 7c may plan course settings and the like 
using further information sent from the user"s cycle com- 
puter 2 (e.g., desired heart rate), as described below. 

[0018] Rank processing unit 7d may use data stored in user in- 
formation database 6b to create item-by-item ranking 
data for cycling distance, cycling time, etc. for a plurality 
of users and store the resultant data in ranking database 



6c. This allows users to compare their performance with 
other users. 

[0019] Each cycle computer 2 can access administration server 1 
through the Internet 3 via an external communications 
terminal 9. Examples of external communications terminal 
9 include a mobile phone or a PCI card-type transmitter, 
such as a wireless transmitter. As shown in Fig. 2, cycle 
computer 2 comprises a communications control unit 10 
that communicates with external communications termi- 
nal 9; an I/O interface 12 that receives sensor signals 
from various sensors 11 installed on a bicycle; a control 
input unit 13 used to input instruction and control infor- 
mation; a display unit 14 that displays information; and a 
control unit 15. Control unit 15 processes data obtained 
from communications control unit 10 and from sensors 
11. Control unit 15 then transmits the processed data to 
communications control portion 10 and/or displays pro- 
cessed data on display unit 14 in response to an instruc- 
tion from control input unit 13. 

[0020] Cycle computer 2 also has a location information detect- 
ing unit such as a GPS unit 16 for detecting and calculat- 
ing a current position using signals from a number of 
satellites, a location information transmitter 17 that 



transmits information corresponding to the current loca- 
tion of the bicycle, and a location information receiver 18 
that receives information corresponding to a current loca- 
tion of another bicycle. 

[0021] a memory card 19 may be detachably coupled to control 
unit 15 for storing the information used by control unit 
15, including information received from external commu- 
nications terminal 9. In this embodiment, memory card 19 
is adapted to be coupled to a personal computer as well. 

[0022] a search/response signal transmitter 30 is provided for 
wirelessly transmitting a search or response signal, a 
search/response signal receiver 31 is provided for receiv- 
ing a wirelessly transmitted search or response signal, and 
a notifying unit 32 is provided for notifying of the receipt 
of a wirelessly transmitted search signal. These compo- 
nents may be built into external communications terminal 
9, communications control unit 10 and/or control unit 15. 
The functions of these components are described below. 

[0023] information input manually by the user into cycle com- 
puter 2 and then sent to the administration server 1 may 
include data identifying the user, body weight, height, 
percentage of body fat and other personal data. Shop in- 
formation, photograph data and other information also 



may be sent to administration server 1. For example, 
when a user discovers a cycle repair shop, he or she may 
press a data send button to transmit current location data 
to the administration server 1, whereupon the current lo- 
cation information is stored in geographical area informa- 
tion database 6d. Information processed by cycle com- 
puter 2 may include cycling distance; elapsed cycling 
time; cycling location; current time; time spent in each 
gear; maximum, minimum and/or average speed, eleva- 
tion, acceleration, crank rpm, heart rate, blood pressure, 
body temperature, barometric pressure, terrain slope, 
calories burned, etc. The above data also may be stored in 
a memory card 19. 
[0024] a s noted above, cycle computer 2 may access administra- 
tion server 1 via the Internet 3. In this embodiment, once 
the user is registered in administration server 1, various 
information stored in memory card 19 may be transmitted 
to the administration server 1, and administration server 1 
may store the transmitted information in the plurality of 
databases 6. Additionally, in this embodiment, a regis- 
tered user may request desired information from adminis- 
tration server 1. Information delivery unit 7f then may 
transmit the requested information, and cycle computer 2 



may process and/or display the requested information as 
desired. 

[0025] pig. 3 is a flow chart of a particular embodiment of an al- 
gorithm used in the bicycle user information apparatus. 
More specifically, Fig. 3 illustrates processing routines ex- 
ecuted by administration server 1. In general, administra- 
tion server 1 executes a user registration process, a data 
administration process, and an information delivery pro- 
cess. While not shown in Fig. 3, typical mail server pro- 
cesses may be executed as well. 

[0026] Administration server 1 publishes on a web page a de- 
scription of the system and other pertinent information, 
and solicits bicycle users wishing to register. If the admin- 
istration server lreceives a registration request in a step 
SI (e.g., from a bicycle user who transmits such a request 
using his or her cycle computer 2 and the Internet 3), then 
the user registration unit 7a performs a user registration 
routine in a step S2. In the user registration routine, an ID 
code is assigned to the requesting user, and the request- 
ing user is then registered in the user database 6a. Next, 
the user is issued a password in a step S3. The password 
can be used by the registered user to access information 
stored in the plurality of databases 6 and/or calculated by 



the various modules in administration server 1. 

[0027] information stored on memory card 19 may be transmit- 
ted to the administration server 1 and subsequently 
stored in user information database 6b. More specifically, 
if the administration server 1 receives a data administra- 
tion request from a user in a step S5, administration 
server 1 requests a password in a step S6. It is then deter- 
mined in a step S7 whether or not the user-entered pass- 
word is valid. If a user is not registered, access is denied 
until the user is properly registered. If the user-entered 
password is valid, then the user data (such as cycling his- 
tory data) may be communicated from the cycle computer 
2 to the administration server 1, wherein administration 
server 1 processes and/or stores the communicated infor- 
mation in a step S8. The communicated data may be used 
to create item-by-item ranking data for cycling distance, 
cycling time, or the like, or to create a training plan. 

[0028] if the administration server 1 receives an information de- 
livery request from a user in a step S10, administration 
server 1 requests a password in a step Sll. It is then de- 
termined in a step S12 whether or not the user-entered 
password is valid in the same manner noted above. If a 
user is not registered, access is denied until the user is 



properly registered. If the user-entered password is valid, 
then the requested information is provided in a step S13. 
The types of information that may be provided may in- 
clude ranking information, identification of users in the 
same geographic area, information about the geographi- 
cal area in proximity to the user, training plan informa- 
tion, and other information. 

[0029] since users can transmit location information from GPS 
unit 16 together with cycling history data, administration 
server 1 is aware of the location of each user. Accordingly, 
in the event of a request from a user for a "search for 
users in same geographic area," the location of the re- 
questing user is identified, and the requesting user is 
provided with information about other users present 
within a predetermined distance range from his or her lo- 
cation, or present within a certain area such as within the 
same city or the like. Thus, a user who is cycling alone 
may, for example, readily search for other cyclists nearby. 

[0030] Geographical area information database 6d of administra- 
tion server 1 stores information for geographical areas, 
such as weather information, transportation schedules, 
cycle shop information, and the like. Accordingly, in the 
event of a flat tire during cycling, for example, a user may 



access the administration server 1 using his or her cycle 
computer 2, and be provided with information about the 
closest cycle shop. 
[0031] As noted above, training plan unit 7c of administration 

server 1 may create a training plan tailored to the individ- 
ual user using cycling history data and other information 
sent by the user. The training plan thus created likewise is 
stored in the user information database 6b. Accordingly, 
such a training plan may be provided to the user upon re- 
quest. Exemplary training plans could include the follow- 
ing: 

[0032] The user sends to the administration server 1 the distance 
he or she wishes to cycle each month, and the times at 
which he or she is available to cycle. Training plan unit 7c 
develops an appropriate training plan from the cycling 
history data for the user, and information delivery unit 7f 
downloads a daily cycling plan that may be displayed on 
the user"s cycle computer 2. 

[0033] The user sends to the administration server 1 the number 
of calories he or she wishes to burn. Training plan unit 7c 
develops an appropriate training plan from the cycling 
history data for the user, and information delivery unit 7f 
downloads a proposed cycling plan that may be displayed 



on the user"s cycle computer 2. 

[0034] The user sends to the administration server 1 the number 
of hours he or she wishes to cycle on that day. Training 
plan unit 7c develops an appropriate training plan from 
the cycling history data for the user, and information de- 
livery unit 7f downloads a proposed cycling plan that may 
be displayed on the user"s cycle computer 2. 

[0035] The user sends to administration server 1 the desired cy- 
cling time and exertion level (e.g., "hard", "average" or 
"easy") for that day. Training plan unit 7c develops an ap- 
propriate training plan from the cycling history data for 
the user (e.g., on the basis of average speed history), and 
information delivery unit 7f downloads a proposed cycling 
plan that may be displayed on the user"s cycle computer 
2. 

[0036] The user sends to administration server 1 a target average 
heart rate and cycling time. Training plan unit 7c develops 
an appropriate training plan from the cycling history data 
for the user, and information delivery unit 7f downloads a 
proposed cycling plan that may be displayed on the user"s 
cycle computer 2. 

[0037] various other kinds of information relating to a bicycle 
could be provided as well. For example, while not shown 



in the drawings, if administration server 1 is provided with 
a database such as a list of parts available from a manu- 
facturer, parts information could be provided to request- 
ing users. 

[0038] | n the embodiment described above, administration server 
1 can be accessed directly via the Internet 3 from a cycle 
computer 2. However, it is also possible to construct an 
arrangement wherein communication between a cycle 
computer 2' and the Internet 3 takes place via a user's 
personal computer 20 as shown in Fig. 4. In this case, 
there is no need to provide an Internet communication 
unit on the cycle computer, so the cycle computer can be 
designed inexpensively. 

[0039] | n this embodiment, cycle computer 2' has as a transceiver 
21 (such as an infrared transceiver) for wirelessly trans- 
mitting and receiving data. Cycling history data stored in 
cycle computer 2' initially is stored on personal computer 
20 via transceiver 21, and the data then may be transmit- 
ted from personal computer 20 to administration server 1 
via the Internet 3. Conversely, data from administration 
server 1 may be sent to personal computer 20 via the In- 
ternet 3 and thereafter sent to cycle computer 2' via 
transceiver 21. In other respects the arrangement is simi- 



lar to the first embodiment. 
[0040] | n the embodiments described above, an external com- 
munications terminal is connected to the cycle computer, 
but a cycle computer 2" could be constructed with an in- 
ternal communications terminal 22 as shown in Fig. 5. In 
other respects the arrangement is similar to the preceding 
embodiments. 

[0041] | n t he embodiments described above, a cycle computer is 
designed to communicate with other cycle computers via 
administration server 1, but direct communication among 
cycle computers also is possible. The cycle computer may 
be of a type equipped with an external communications 
terminal as shown in Fig. 2, or with an internal communi- 
cations terminal as shown in Fig. 4. In either case, a plu- 
rality of cycle computers may communicate using the ba- 
sic algorithm shown in Fig. 6. 

[0042] a s shown in Fig. 6, it is first determined in a step SI 

whether the user requested the transmission of a search 
signal, such as by pressing a search button on the cycle 
computer. If so, a wireless search signal having a prede- 
termined frequency is transmitted in a step S3 through 
search/response signal transmitter 30. The predetermined 
frequency of the search signal may be used to search for 



other cyclists having similar characteristics within the 
transmission range of the wireless signal, such as those 
who own the same type of cycle computer or those who 
have a particular group characteristic. On the receiving 
end, it is determined in a step S2 whether a search signal 
has been received through search/response signal re- 
ceiver 31. If so, the receiving user is notified in a step S4 
through notifying unit 32 that a search signal has been 
received. Such notification may be accomplished by the 
emission of a sound or by lighting or flashing a "signal re- 
ceived"LED. 

[0043] a cyclist receiving a search signal may in turn similarly 
transmit a response signal through search/response sig- 
nal transmitter 30, and thereby readily ascertain that an- 
other cyclist having the same characteristic is present in 
proximity to the geographical area where he or she is cy- 
cling. In another embodiment, a response signal may be 
transmitted automatically. If desired, the response signal 
may have the same frequency as the search signal. 

[0044] | n the direct communication system described above, the 
cyclist is simply notified of the presence of other cyclists 
nearby. However, when a cycle computer having a GPS 
unit is used, the cycle computer may be switched into a 



search mode when searching for other cyclists. In this 
mode, a process similar to the one shown in Fig. 7 may be 
executed. The following description uses an example of a 
cyclist A who is searching for other cyclists and transmits 
a search signal, and a nearby cyclist B responds. 
[0045] As shown in Fig. 7, it is first determined in a step S10 

whether cyclist A requested the transmission of a search 
signal, such as by pressing a search button. If so, a search 
signal is transmitted together with current location infor- 
mation for cyclist A (obtained by GPS unit 16) through 
search/response signal transmitter 30 and location infor- 
mation transmitter 17 in a step S15. It is then determined 
by cyclist B"s cycle computer in a step Sll whether or not 
the search signal has been received from cyclist A through 
search/response signal receiver 31. If so, cyclist B is noti- 
fied of the receipt of the search signal through notifying 
unit 32 in a step S16. Such a notification may take the 
form of a sound or a lit/flashing LED. Using the location 
information from cyclist A received through location in- 
formation receiver 18, the location of cyclist A may be 
displayed on the display unit 14 of cyclist B's cycle com- 
puter in a step S17. In this embodiment, a map is dis- 
played on the display unit 14 of the cycle computer, and 



the location of cyclist A is shown on the map. 

[0046] Then, cyclist B may press a response button, for example, 
to transmit a response signal together with location infor- 
mation for cyclist B through search/response signal trans- 
mitter 30 and location information transmitter 17 in a 
step S18. It is then determined by cyclist A"s cycle com- 
puter in a step S12 whether or not a response signal has 
been received from cyclist B through search/response sig- 
nal receiver 31. If so, cyclist A is notified of the receipt of 
the search signal through notifying unit 32 in a step S20. 
Such a notification may take the form of a sound or a lit/ 
flashing LED. Using the location information from cyclist B 
received through location information receiver 18, the lo- 
cation of cyclist B may be displayed on the display unit 14 
of cyclist A's cycle computer in a step S21. In this embodi- 
ment, a map is displayed on the display unit 14 of the cy- 
cle computer, and the location of cyclist B is shown on the 
map. Consequently, it is very easy to search for and locate 
other cycling companions. 

[0047] while the above is a description of various embodiments 
of inventive features, further modifications may be em- 
ployed without departing from the spirit and scope of the 
present invention. For example, the size, shape, location 



or orientation of the various components may be changed 
as desired. Components that are shown directly connected 
or contacting each other may have intermediate structures 
disposed between them. The functions of one element 
may be performed by two, and vice versa. The structures 
and functions of one embodiment may be adopted in an- 
other embodiment. It is not necessary for all advantages 
to be present in a particular embodiment at the same 
time. Every feature which is unique from the prior art, 
alone or in combination with other features, also should 
be considered a separate description of further inventions 
by the applicant, including the structural and/or func- 
tional concepts embodied by such feature(s). Thus, the 
scope of the invention should not be limited by the spe- 
cific structures disclosed or the apparent initial focus or 
emphasis on a particular structure or feature. 



